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Experimental Study of the Effect of Shear on the Full Plastic Moment

by

Hiroshi YosHIDA, Akie NakamURA and Bin KINAI

Abstract

The effect of the shear force on the full plastic moment is experimentally investigated.
The validity of the formula generally used on the full plastic moment considering the reduction
due to shear force will be discussed. The formula is based on the beam theory that the
longitudinal dimension of a beam is sufficiently large comparing with the cross sectional
dimensions. However, the beams, of which the effect of shear force must be considered may
be with short spans. The uniform and the tapered cantilever beams with a rectangular cross
section are tested for various span lengths and the results are compared with the elastic—plastic
finite element method and the beam theory.

The obtained results are as follows :

(1) The plastic hinge forms at a point close to the fixed support for the cantilever with a
uniform cross section. The bending moment at the fixed support is beyond the full plastic
moment.

(2) The plastic hinge of the cantilevers with a tapered cross section forms at the midspan as it
is predicted by the beam theory. The beam theory can be applicable even for such the
cantilever with a high degree of the taper that the plastic hinge forms in the span.

(3) If the location of the plastic hinge is predicted for the beam with a uniform cross section,
the reduced full plastic moment due to the beam theory will give a good approximation.
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